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(54) RADIATION SENSITIVE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a radiation sensitive resin 
composition capable of forming a thin sheet pattern superior in 
insulation power and flatness and heat resistance and low in 
dielectric constant by containing an alkali-soluble cyclic 
polyolefin resin and a cross-linking agent. 

SOLUTION: This resin composition contains the alkali-soluble 
cyclic polyolefin resin and the cross-linking agent having, 
preferably, at least 2-CH20R1 groups in the molecule, and a 
radiation sensitive acid generator. R1 is an H atom or a 
preferable 1-6C alkyl group. The cyclic polyolefin resin is 
embodied, for example, by the hydrolyzate of a ring-opening (co) 
polymer of a monomer represented by the formula in which each 
of R1 and R3 is an H atom or a hydrocarbon group; each of R2- 
R4 is an H atom or a hydrocarbon group or a polar group except 
a hydrocarbon group; and each of of (m) and (p) is an integer of 
0-3. 
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^^tfT/W^^v'^/Wfc^y =1— /u£ y /isfctfrik L 

v^^vMfc:^ 7 ^ > (1) ^7/^^r^^f/H^y^ 

-/P*y/u (II) ^Sril^lXfflv^OtW^L 
<. UJfc [ (I) / (II) ] X5/9 5 

— 9 5X5. J:^^L<lil 0/9 0-9 0/l0X 

[0 0 3 5] (B) *«#J^ttffl»^tt. (A) ^IE^ 
*10 0ltS(^UX, 3-5 0lMX$> 

tK L < fi 5 ~ 5 o afigfl. * L < fi 1 0 - 

[0036] [c] mnmrn^m^^M 

(c) fiK»oifc«4#Jt LTfi, wttf^ry-^a- 
K— *AJ£, hy7!J-;M;U7t3^^ x ^^^/u 

Mts*«K ^^o'i:hy7^yit*^pyy 

[0 0 3 7] ^7y-/U3-K3^Jg(l tie*: 

(4) : 
A rz I + Y" (4) 

K4>. A r f£T y -/i^lXfc 9 > Y-teT-Jr^Zm 
i~] *t (4) -c*Sh5y7 y-/ua- K 

^^jficpOj&^V*: LTI1 ^^/isB- 
SO K — ^ ^ . 4-^ h^y7x-/l^-7xr./U3 - K-^ 
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tr* (4 - t -yf/U7x^/U) 3-K^^ix^^|f 

IST^^-V (Y-) fi. 0il^f^^^u 
V- 1 -s\!V~7 — K "J* 7^ 2 

— K 2 - t -y^/U-^^^ 2 -^/U^^-^ — 

h^<n-f-y<? u-i/ffimft ; TV h^ir^- 1 -x/i-y* 
— 7^ h7ty-2-X;U7t^ — hx 9 - - h 
p/yh 7±> — l -^/u^^-^— K 5, 6 - v^ n 

oryh7ty-3-^^7t^-h, 9,10-^ 

^ h^rv-T^ h 7ir^- 2 -^/U^^-^— K 9,10 

— v?rn h^ri/T>^ h^ir^— 2 — ^/U^ 7 ^-^— 
X(a)T > h^ir V- 4 -^/U7t^- h^oDT:/ h 7 
ir V^^ft: ; ^oi-t-^^ \sy- 2 -x/UT7;*^ — K t° 

^/U^^-^— K h l» 7 2 — */U:7^ 

y-^^7^T- h ^ (/3 ^ (tii <o #fif$ig ^ft^r- 

^> ; hD7/utP^^y^/i'7^^-h, ^^ei^^/u 

[0 0 3 8] ihury-^^7t^^^ 

ii. TfE5£ (5) : 
AraS + Y- (5) 

tt6 0 ^ (5) t^^ti6hyry-/^/i,7t^^A 

m&<r)**f-*l/ (AraS + ) iLTd Mlfl>y7x 
^/l/7t^^, * h^v^7x^-i/7xr.;vx 

/W37^^i>ix. h!iX h^rv'7x-;U) x/U^^-^. 

J*, 2, 4, 6 — h !i ^ ^/I^ol— /U— -J>7 3l=-;V7,jV7 
4 - t -^f/U7x-;u- V^^^^/U^/U^ 
^--r>^ N h y ^ (4 - t -y^/U^^^/U) -^;U7 

mrfs y -/ua- k— ? a^t^j^f l/c t> co ^ rest- 

[0 0 3 9] HiTiS-f ^ K*/^;*-*- h^gft^ It 
t D [2. 2. 1] - — ^h-5-3i^-v>^7/U7K^rv^r 

s h\ k h y 7/utp^ f /M^7t^~ 

K 7^/K; Khy7/utP^f/^/U7^-h§ 

[0 0 4 0] Sfc, mflE Y'yy- Vit&mt LTfi, F'l 
;Lf3^< is i?/^ Vis 7— K ^ hP^y vVl" h i^y~ K 
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^.tf h y * (2,4,6-hy^pp^ - s - h y 
/u) - s- hyr^y, 2- (4-^pp7x^) - 

fc'X (4, 6- h y ^nn^^/U) — s — h!)7^y, 
2- - b** (4,6-hy^n 

rp^/U) - s- hUT^y, 2- (2-^pp7x- 

/u) - fx ^/u) - s - h y r 

v^. 2- (4-^ h3rv-:7^~/U) -fcT* (4, 6- 
M^np^f/P) -s-hyTi/V. 2- (3-^ b 
3^>:7^:=i/U) -t'^s (4,6-hy^np^f;l/) - 

s-hyr^y, 2- (2-^ h^r^^^^/u) - 1'^ 
(4,6-hy^pp^f^) - s- hyr^y, 2- 

(4 ^/U^^i-^^^/U) -hf* (4, 6-hy^P 

ny^/u) - s - h y 2- (3-^^/u^^-^ 

m^/U) - t^X (4, 6 - h y ^ n d^^/u) - s - h 

yr^y, 2- (2-^^/u^^-^cc^/u) -tr^ 
(4, 6- hy^tPd^^/u) - s- hyr^y, 2- 

(4-^ h^r^^^/W) -t'X (4,6-hy^Pn 
^f/u) - s-hyr^y, 2-(3-^h^r^^^ 

/u) - 1** (4,6-hy^pp^ ^/i-) - s- hyr 

2- (2-p< h^-v"^^^/!-) -t'^ (4, 6- 
f> y ^ o p^ ^/U) - s- hy Tv^y, 2- (4-^ l> 
*r"y-$ ~X^y /U) -fc^ (4,6-hy^^ny^ 

- s- hyr^y, 2- (3-^ 1-^^-/3-^^ 
y /u) - tf * ( 4 , 6 - h y * C2 a ^ ^/u) -s-hy 

7"^y, 2- (2-t« h^r->- 

(4, 6- h y ^pp^f/u) -s-hy/v'y, 2- 
(3, 4. 5- h y ^ h^ri/-^ -x^y /u) -t^ 

(4, 6 - h y ^ cp iP^^yu) -s-hyXv^ 2- 
y^nn^^/l-) - s - hy7v?y, 2- (3-^/1- 

^^-^-^^y/L-) -tr^ (4,6-hy^nn^^ 

/U) - s- hy7v ? y, 2- (3-p<^/U^^--j3-^ 
^y/U) -t:'^ (4,6-hy^PP^f/U) -s-h 
y7v^y 2- t°^n^/U- hf* (4,6-hy^PP 

- s- hy7v ? y, 2 - [2- (yyy~2- 
4 ;v) 31^-/1^] -fx (4,6-hy^np^f/u) 
- s - h y7'^y, 2- [2- (5-^^/U^y^-2 
-^/U) rc^ -/I.] - t'^ (4,6-hy^tPP»^^ 
/U) - s -hy 7^, 2- [2- (4-v?xf;l,r> 
/ - 2 - ^f/V7x-/l/) m^^/U] - f7 (4,6- 
hy^nni^^/u) - s - h y Tv^V^^if btbSo 
[0 0 4 1] (C) ■BBflHPJ^ttffltt'&tt. (A) *fi 
^^1 0 OltW^tt, 0. 5-2 OliS 

T'fe«9. KL<lil-15ii^ ^iC^^U<fil 

M$W^V-yWLtL^5f^fe5o a 
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[0 0 4 2] (dlCOfijc^ 

^ y ^^r ->x u y ^ f 7 y /ux-f /w, 

(otKu u>t y -^m-^/u^ ; tk y > 

7 ^^">-^#ffi^i4^J ; V y^E F 3 0 1 . 1^30 
3. ms 5 2 mWmitfti (80 M) . ^^f^yy^F 
171. |^F172, f^Fl 7 3 (^B^-Y >-3pfb^X 
H (80 , 7O7-KFC-4 3 0, PFC-43 
1 (ttS:^y-^A (80 S£) > Ti^t^f— KAG7 1 
0 V f-7Dys-3 8 2, [51SC-10K 
102, RISC — 1 0 3. fpjSC-104, [s] S C - 1 

05. msc-ioe mm* (80 so «©7y*5R 

#ffi£f£#J ; JrtVjSS i/n^rih^7Ky -e — KP 3 4 1 
«MMfc*I* (HO ») . ^y7n-No. 57, H 
9 5 (**ttttBB^b*X* (80 St) «f(D TV 

[0 0 4 3] ±«a*ffiett#Jf4, Att«t«M£ttJ9BAA4fe 
y^ryy^i^ ry^^t, 

[0 0 4 4] ±|E^/^-^AJfi(D^^i: LTIi, W 

^/u-4- (^y^/ut^v/^/^-^t^'» 7^ - 
^/V— 4 - (-O-yV /l^^vO 7x^X/^r:^ 




(8) »Bfl¥ 1 1 - 5 2 5 7 4 

14 

y7x /Ut}> - r> A ^^rif^/U^n T V^^-;^— 

h^OT/l^/U^/M^^AJfi ; ^^is/U- 4 - t Kp 
3r ~> :7 —/U y ^/U^ /U/ft ~ # A ^ 3r !7 PT> 

^^e^— K ^y^-4-t Kp^y7x^/Mf/i^ 

h ^y7i^/^yv J yp^ ^/u^/U/-^— £ a ^^r-y- ^ 
/utp/yf^-h^ 4 -y h ^-y7x = 

70 K -Ov^/l^- 2 - y ^/L— 4 - t KP^y7x^;U^ 
^/UJ^/Ujfs- ^5r*y-7 jVJmT l^^-^r^— K ^< 

VvvU— 3-^nq-4~t KP^y7xx/U^ f/WX 
/UTftn^i* ^^l^/l^PT/Mr^ — K 4-^ K 
v/^^iz/U— 4 — t Kp xl^/U^ fvt-X/l'Zft — 

[0 0 4 5] -y^y^-4-t KP^y7xx;^;U 

jft ^n-7/^o7y^-h, ^y^ 

— 4 — t Ko^rv'7x-;^^/t- , )A ^^r^"7 /l-jf 
20 P$^7x-h, 4-7t h^'>7x=;^y^ 

/l^jft^r>A ^t7/^o7yf^-h, v^O-^ 

D/yf^- ^y^-3-^no-4-tK 
p ^v^^^/U^/UTft^r^ ^^-y-^/P^-p T/i-ir^ 

t e r t-yf^7xx;l/X;U*^r)A ^^MJ-^/PaJ- 
P7yf^-K -Oi^/U-4-y h^r^-O-v^/l-- 
4 — t KP^y7x^/UX/U/t^[)^ ^^r-y-^/U^P 
7ft^7^— h^oo i/^V-v^/v-^/PTft— ^^JS: ; p— ^p 
30 D^y->-4 - t Kp ^->^^^ ^/UTs/i-Tfr — y* 
J* ^^r^-y fVit^T^y^^^— V , p-^hP^y^ 
/U-4-t K p y 7 x ^/U^ f /l^^/U^ n ^ A — ^ 
f7/l/tP7yf^- p — 9 p p^Vv^/U— 4 — 
t KP^rv^cr^/Uy ^/U^/PTft^^^ ^^r-y-^/U^J- 

p 7^:7^— hx p — =• hn^>^- 3 — y ^/U— 4 

- t KD^y7xr: /uy f/UX/^t^^i. ^^-y-^/U 

tP7yf^-h, 3, 5-^^pp-<y^-4- 

t KP ;3 ry7xn/Mf/l/^/l/^nr>i : , ^^^"7;^ 

p7yf : e^™ K o — ^ p p^^v^/u— 3 — ^ p p — 

40 4-t Kp^y7xx;U^f/U^/U^xr>A ^3r-y-:7 

/u^-arv^^^— hf^fft^y^^^*-^^ 

; TIES (6) - ( 1 2) -C^§;ft,5*^* = fi>-M£ 

[0 0 4 6] 
[it: 4] 
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75 



16 



S+ \ ch -CHj-^-SOj" C6) 



CF3S03- 



(7) 



CH 



o^O^s^" 2 "^ . CFjS03 - (8) 



CH 3 



CF 3 S0 3 - 



h-h(^-s^ H ^. CF3S03 - CIO) 



H<^0^ S* . CF 3 S0 3 - 



>ch 3 



CH 3 



. (12) 



— K 3 -- <y^/u- 2 - ^ f />f t^yyf 7 / y 

[0 0 4 8] 4 -Tir h ^ri/^^^/Ui/ 

— ^iJ-^/i^nT K 4-Tirh^i/^^^ 
/l-^y 5^/1^ ^/U^/U* :=. A ^^ri^ P T ^ 

K v^'Ov^/u— 4 — t: Kd^'>7x-/U^/^ 
^f7;PtP7yf^-h, 4-Tirh*- 
i/7x^/^yy ; /UX/Pyt^')A ^^r^"7 ;ViruT 1/ 



CF3SO3 

30 (D^m^ut Ltli, KSI-L85, BIS I - 

L110, ^SI-L145, |^S I ™ L 1 5 0. RJ S 

i - l 1 6 0 (Hfftfii («) s» mfcrnifbti 
[0049] r*te>^t*»fi. *a-e*>-5v>tt2a« 

n5o ntM->7^ y/y y^j^Wf^ it 
40 h y * h^v^^y/use***. y-^^^-> 
tvu h y t« ^h!)7t h^y-y 

^dtvuhy 7-^yyK^y/nt' 

;^yyh^ryv'7y, /3- (3, 4 -^tK^v'v'^ n 

K*»«i*J<0«ffl»&tt, ffiffi [A] OOSfiStf 
Iw^UT. 2 0S&gfiJ£AT. #£L<fi0.0 5 

-lOliSli, <RM::#£ L<fil — 1 0£fig&-Cfe£o 
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[0050] mn9t\u^mmufsm<omm 

(1) : 

-CH20R 1 (1) 

**L*»fcj^rtlc^S8M*J [B] . 43j:tf [C] 

[0051] wm&b LTfi, Wx.fi ^ * y -/K 31* 
y ^/Pir o y/i^Tir^— h x 31^/M? a y tvrfT^z^r 
y L /U > v^xf 1/ y ^ ij 3 y ^ f ;ux-f ;K 

^-/u-y^f/ux-f/w T'ptvy^y n-zu^y^ 

^/Uai — "r/U&fCDSfy n— /uzc — ; :/a t>y^ 

[0052] ^<yfy s h/^v N ^v^u^^JSrSSi 
eHfrkiRS ; y f^xf/^ h> N i/^ a— ^r-y-y >\ 

v^y ^<D^r h>« ; 2- t Ko^p fcf^&ji 
^/K 2-t KD^y-2-yf^yDetyfxf 
/K 2 - t Kd ^f-y- 2 - y f n t'ty^xf /k 
31 h^f^B»3L^/K t Ko^rVftRif/K 2-tK 

p^y- 3-y^/u^^ v^y ^/k 3 -y h^y/p 
e^^^y^/u. 3-y h^y/pftyixf/K 3 
-31 "yrfu tf^^rc^/K 3-xhJryypt't 
>^y^/K BRxf/w, R^yf /u^^x^r/uS ; 
y^f/U/t/UAT; h\ N-y 3vU- 2 - t'P y KVf 

i^7; h\ N.N-^yf/^/^7; h\ N-y^/U 

yf/urt h7-; h\ N-yf/ut'py k^, 

— tvK Tir hx/U7t h >\ -fy^ov. ^7^n> 

^yy^Sx 1— *-^*y— /k i-y-ty— /k 
^Viy/WT/Uxi— /u, fttt^^v^K ^<&#^3i^/K 

^ h>\ Rixf uy x Rgyot'i/y, :7^3i/u-trP 

[0 0 5 3] rtte><o*ttE©5*>, S»tt*5J:t«ttKw 
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7<? 

fyy 2-^y^y>\ 4 - 1 Kp^y- 4 -y 
- 2— <>^y v^co^r hy!joJ:(;xf uy^y n — 
;^yxf/ux-r/>, ^Pt'i/y^yn-zu^yyf 
/P3i— TVU^CD^y 3-;l.x-r/Ul^^ U < 

[0054] *«notfSd)tiftttttllBfiA4b», 

L < fi 1 0 - 4 0 t fcS J: 3 (CSMEJ- 

^0. 5 MmSS<^7>f /U^«5Srffll^-C3«iSLfe8, 

[0055] ttAMttm«dHbottfflft 

*W:j:o-ctS46^ % ii«6 0-12 o°C-Ci o~ 
6 0 o»iBia«-e«>6. 

[0056] m^Mws z titcm^^m^^ — 

^^ITM^iltltf, 3MMftK:J:0 9MfcU 

thy y K»t h y 

mrnrtv* y g ; xf/u7 ^ > x n-/pt>7^ y^ 

WS-a7^yS;^xf/>7^y, v?-n-^Pt'/U 
7;y^i37;y«; Mxf/U7-;y, y ^/u 
i/^-*f->vT ^ >\ N-y^ut°ny KV^co^H^T ^ 
^ffi ; v*y f/i/x^y -/i^7 ^ h y 31^ y —jvt ^ 

y^7/Un-/U7^ >^ ; =T h7^ f/^y^xr),/, 

tFp^>h\ fh7xf;U7^x^t Kd^> 
XT y vfifcoSBBgjRrv^n^AJe ; /k tr^ 

y^y, 1 , 8—^-9*^^ n [5.4.0] -7-^ 
40 >^ir>\ 1 , 5 -v?7f tf^ n [4. 3. 0] - 5 - 

y -ris*t<nm$£T ^ ys^7/^ y i^f>457^ y 

[0057] SflMflHii, ii^3 o~ i 8 o»Rfl-es> 
^x-t>«fct\ ac7K»cr^^3 0 — 9 o»lWffi\ 

50 ^tk^^^l, '<*—>ytwm&te&£iriz>. t<Dm 
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1 5 0-2 5 0X:X\ J^um f^U- 
[0 0 5 8] 

[0 0 5 9] 1 

mm&b LTOTfExt (1 3) 
[0 0 6 0] 
Ut5] 

20 

[0 0 6 1] ti$ll^8-^^-8-^ h^r^/U 
ztf:=./L^ h^v^^a [4.4.0.1 25 .1 710 ] - 3- 
Kr f ir>'2 5 0^ s 1 — 3ri? ^ 1 8 OSitfo J;t>* 
^7 5 0^ S^^L.fc^^^(Cf±^^, 6 0°C 

i^D^ufc 0 :nc, hy^f^r/u^^A (1.5 

^-/U/ 1 ) <D h/l^Vi^O. 62 ^ N tert-C4H 
sOH/CHaOHT'fft (t e r t~C4H90H/CH 
3OH/W=0. 3 5/0. 3/1 ^/Ht) Lf:WC 1 6 
(M0.0 5W1) 3. 7gR^D^, 8 0tt' 

^^fite 17,000 -e*>o fc 0 

[0 0 6 2] »6*tfcfi-frflW«4 i 0 0 OSfl**— h 
^ L — r/lCAtU ^ixCRuHCl (CO) [P (Ce 
Hs) 3] 3 0. 4 8SP<lr*D^L, 7K^^^Ji^ 1 0 0 K g 
/cm 2 fflfill 6 5 c CO^T*3BtPp^D^«»U 
fc. »e>*ifcKJfc^*»»Lfc«, **#**ttflE 
U (b) *#fc 0 :HtSe>ti 



20 

^*i o ogft. N-^/ueo y Kyio 0^ ^ofu 
y^ya-zusoos, *BHt#y*.* (8 5%) 8 

4. 5SBSrKlj:»«rtfc^l 9 0tt'4. 5 B$RMD#&jft«* 
Lfc 0 »e.^fcSl£»#R**a<07jCx fh7t K077 

/h 0 «H*y^-**ac, ft«LT»D*#»S<&<*: (A 
-l) *»fc 0 t#<btt/h*D7K5>»fi^*^AD7K^^li 

9 5%T-*>ofc„ 
[0 0 6 3] 2 

7 p [4.4.0. I 2 5 . I 710 ] - 3- K^rirV^ 
5—* fvl'— 5-> h^r^/L-^^/Ut'ix^ d [2.2. 
1] h — 2 -^l^ tCOU^^O (8 0/2 0 (^-/U 

it) ) Srffl^fcr^a^ttMWi tra«i:it(l!8i 

(A- 2) 
3 

M*^r LX 8 8 h^r^/U/f^7 h 

^ >^ p [4. 4. o. 1 2 5 . I 710 ] - 3 - Kxir^<t 
fc'i/^o [2. 2. 1] (8 
0/2 0 0e/Mfc) ) Srffl^fcrta^tt^WltRI 

(A- 3) 
[0 0 6 4] &f&M4 

i -^^rir>^6 o^<^ ufca^i-fr^wi tmm^i^ 

^m^f^ (A- 4) «:»fco 
^/£#I5 

i . 5 e#r^ fc ufc«^«c-fr*« i fc n* 

*$W*fi-&# (A- 5) £#fc 0 -&fiRMl^e>5^*5Jt 
**&1Bffc*. fifi¥^5H=-fi, 

Lfc 0 1 5 (r4oit67K^^ 7 JDS^^c^7X^b 

*iism±i o o%x$>otz 0 mmw-m^mn. gp 
c (y;u/^>x^i/ 3 ^p^h^77^) okv— 
«*) shlc-8 0 2 0) Srffli^ray^ufcTKy 

[0 0 6 5] 
[^1] 
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(12) <f#P^¥l 1 - 5 2 5 7 4 

21 22 











1 


9 0 


1 7 . 0 0 O 


9 5 




8 9 


13.000 


9 7 




9 5 


2 1.000 


9 3 




9 4 


41 .000 


95 




90 


17.000 


7 5 



[00 6 6] tfttltlRttttflliAAttioMS 

mmm i 

[A] lt**« i -e»e>ttfc*q*^w«-fr»: 

(A-l) 1 0 Oltffii, S?Pli: L-C'>^ p^^rfy 
>5 5 0^^ [B] J&ftb ITCYME L 3 0 0. 2 
011^^ [C] ^tU2-t^P^-fc^ 

tt^:, *BStt*li:LT^*7 7 7^F172 

/c|&, TL^O. 4 5 Mm(Z); y 7KT7>f /u^-catisu-c 

^fTLfcQL 9 0ttl2 0»t>7hyi/-hK^ 

[0 0 6 7] — = 

>^W"r^>^^^^M#x M3 6 5 nm, 3fe»fi5m 
W/ c m 2 ^9WMft*gg*C*-e 50mj/cm 2 <D=.*A<> 

[0 0 6 8] h-^— ^ 

h±x-2 0 ot:-c3 o^BaAofR-r^wt^j:?). 

10KHz<O*tttSISUfc, J8**S2l::^ 

"To 

[0 0 6 9] »}R^-ffi^5ttta?ff fflfi 

-^ffl^t6 o^raaofssufcgL 

9 5%^ex5SMO, 9 0-9 5%^i5IS{-^5^ 
^£:A. 9 0%*M^»^*xi: Lfc 0 ££JP:£^2f^ 
-To 50 



[0 0 7 0] ¥it4(DWi 

->y 3^StE(?>ft*>?UC, 1. 0Mm^Mtn-> 
/^^-^tt»BI<0»tt*r»*U. 5 
[0 0 7 1] igWffitf>S¥« 

-e, m(btifrtf9xmfo<omi&&&&ft^n ri so 

-2 0l^tf-A ( 0 ajJfft^Sf) J ^ffl^T4 0 
0-8 0 0nm«ft«Lf: o 

**9 0%£*±<a»^*O, 9 0%*it^i^Xi 

[0072] BHuaaefett^wfli 
ft%%m\ ri5o~2oi^/wt-Aj ^^X4 

0 0-8 0 0 nm«K«U *PfR«t31S{C*3tt 6 

5 — 1 0%<7)tSH[C&<5:!§^£A, 10%^5^ 
SrxfcLfco Jig*$:S2l^-r o 

[0 0 7 3] »S»H4^ff fflfi 
^-^«?»IIIISr»J«Ufc^9^«tt4:7 Ott^)^ 

£U l 0%aT©BWSEfttO, 10%^M^ 

t Lfc 0 ^m^^2ic^-r 0 

[0 0 7 4] HJB^J 2 

»«ll:*5V^ *D7k^M»a-&*S: (A- 2) left* 
[0 0 7 5] 3 

mmmi^&^x, *D*^»fi-fr** (a- 3) 
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(13) 
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»«SrffofeJS*4r*2(^-r o 

$mm 4 
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